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President John F. Hayford: The meeting will please come 
to order. I ought to tell you, perhaps, at the outset that this 
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meeting was called at the request of the Committee on Inter- 
national Relations of the American Council on Education ; the 
meeting was called at the request of that committee. 

It was called as a joint meeting of the British Educational 
Commission and the Society for the Promotion of Engineering 
Education. The committee also selected the three topics 
which you find on the program as the topics of the meeting; 
the dates were also selected by that committee—all the pre- 
liminary arrangements, in other words. 

I believe the first thing on our program is the address of 
welcome by Dr. R. C. MacLaurin, President of the Massachu- 
setts Institute of Technology, Dr. MacLaurin. 
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ADDRESS OF WELCOME ON BEHALF OF THE 
MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY. 


BY PRESIDENT R. C. MACLAURIN. 


Mr. President, Ladies and Gentlemen: It is a pleasure on 
the part of the Institute to welcome such a gathering as this 
at any time, but particularly under the circumstances of the 
place and time. 

We are here to welcome the British Educational Mission, 
and we welcome them while we are looking out on the Charles 
River, named in honor of an English king who, among his other 
accomplishments, helped to form the Royal Society, the society 
which did so much for all the fundamental sciences in which 
all real engineers are so vitally interested. Of course we are 
in the city of Cambridge, which carries with it all the associa- 
tions which cluster around Harvard University. 

It is with extreme pleasure we welcome you to this institu- 
tion, which is bound by a thousand ties to engineering institu- 
tions all over this country and in Great Britain; and if the 
place is propitious the time is especially so. We are prac- 
tically at the end of a great war and at the beginning of a 
new period of history; a great war that has demonstrated 
more dramatically than anything else could have demon- 
strated the enormous importance of applied science in all the 
activities of life, and has brought home to everybody the fact 
that in peace as well as in war the very existence of nations 
will depend upon the extent to which they realize the useful- 
ness of science. 

The problems of engineering education which you are going 
to discuss are, in a certain sense, new problems, because the 
world is, in a certain sense, new; but I for one will be sur- 
prised if they do not prove to be rather old problems, because 
the matters usually discussed at all these meetings are always 
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old—the old question, for example, of how to deepen and 
broaden the training of an engineer. 

As the years roll by we all appreciate the increased im- 
portance of his education, and always there is the call for the 
broader man and the deeper man in the engineering pro- 
fession, and how to make him broader and deeper is the root 
problem. And there is always the same divergence of view 
and the same concurrence of view on certain matters regard- 
ing the fundamental problems; and these problems are really 
similar in all parts of the world, so that I confidently expect 
that what our honored guests from Great Britain will tell us 
will be directly applicable to our conditions here. 

Unfortunately, as I have just learned, they are to leave the 
city tomorrow morning, and that necessitates a change of the 
program and calls for the utmost brevity in introductory re- 
marks; so without trespassing further in that direction I offer 
to you in the name of the Massachusetts Institute of Tech- 
nology a most cordial welcome to the British Mission and to 
this Society for the Promotion of Engineering Education. 
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ADDRESS OF WELCOME ON BEHALF OF THE 
SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION. 


BY JOHN F. HAYFORD, PRESIDENT. 


According to the printed program it now falls to me as 
president of the Society for the Promotion of Engineering 
Education to express to our friends from Europe the wel- 
come of that society. That is a welcome then to represen- 
tatives of higher education—all forms of higher education in 
Great Britain from the representatives of engineering educa- 
tion in the United States. 

We welcome our British friends as brothers—if not broth- 
ers, at least they are the descendents of certain brothers who 
decided some years ago to stay at the old homestead in Eng- 
land, and we are the descendents of brothers who tried the 
experiment of planting British ideas of a new sort. And to 
you members of the Great Britain branch we extend a wel- 
come; we are glad to exchange ideas with you; we put forth 
our ideas with confidence, because we feel that if you find in 
our ideas anything good you will credit it to us. If you find 
in our ideas anything which you cannot approve, we depend 
on you to charge it to the poor soil in which those British 
ideas were planted, a century or two ago. 

We would like to get as near as possible to a real inter- 
change of ideas—a meeting of two groups of mind. I feel, 
perhaps, that I should introduce to our British friends this 
Society for the Promotion of Engineering Education. The 
society was born at an international gathering at the World’s 
Congress at the Chicago Exposition in 1893, and has grown 
steadily to about ten times its original number, starting with 
about 150 members and now has 1,500, and contains represen- 
tatives of over 200 educational institutions. A large propor- 
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tion of our membership comes, of course, from the United 
States, with widely scattered homes from the Atlantic to the 
Pacific, and from Canada to the Gulf. 

It is interesting on the present occasion to note that we have 
in the Society thirty-two members from Canada, seven mem- 
bers from Australia, four members from India, and two mem- 
bers from England itself. ‘This society was the first in the 
world to organize for the promotion of engineering education, 
and so far as I know it is at present the only society of 
that kind. 

Now, in the United States we have a number of strong 
societies dealing with education, especially a number of strong 
societies dealing with higher education; but this society, so 
far as I know, is the only one in the United States dealing 
with a special form of education. If I stop with that form 
of statement it might appear that this society looks at educa- 
tion from a narrow and restricted point of view. The fact is, 
however, that the Society for the Promotion of Engineering 
Edueation has habitually considered its problems on a very 
broad basis. The prevailing idea of this society is that our 
business is to train men for service as engineers. ‘To under- 
stand the views of this society I think it is necesary for you 
to keep in mind we consider engineering is a profession rather 
than a trade, and therefore that we believe the proper form of 
engineering education is one which trains for a profession 
which is at least as high in its requirements as the law, med- 
icine or the ministry. We consider that in a trade one offers 
skill to the world, and that in a profession a man offers 
to the world his expert knowledge. 

We do not consider that it is primarily our business in engi- 
neering education to give a man skill in the shop, in the lab- 
oratory or in the construction-camp. On the other hand, we 
believe the primary purpose of engineering education is to 
develop a sound basis for such expert knowledge in the future 
that the engineer may well direct others in utilizing the forces 
of nature for the benefit of man. The development of skill 
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belongs in the trade schools, which we sadly lack in this coun- 
try—lack in numbers, at least; and in this society as a conse- 
quence there are too few representatives of the trade schools. 
The development of the germs of expert knowledge applies 
to colleges of engineering of the type which this society would 
like to see developed. 

The distinction between skill and expert knowledge, it may 
be clearly seen, leads to a differentiation in various places in 
the program of education of the two kinds. 

I would like to turn aside to another line of thought for a 
moment. A man while speaking usually or often has trouble 
to control himself in such a way as to say the things which on 
riper reflection he will realize were the things best to be said 
at that time. It is still more true in a meeting like this that 
one has a similar difficulty. 

Just at the present moment this society is likely to have 
difficulty in controlling itself as to what shall be the proceed- 
ings of this series of meetings. There are abundant oppor- 
tunities to spend time on the little details and miss the main 
points; especially just at present there is a strong temptation 
before us to talk of the recent and temporary troubles due to 
the war experiences which we have just been going through. 
It seems to me it would be a misfortune for this meeting to 
spend much time in dealing with those temporary matters. 
I hope, therefore, that I shall have your codperation from the 
floor if you find I exhibit a tendency to try to steer toward the 
main points and to avoid spending time on our temporary 
troubles. 

It seems to me the three topics chosen for this meeting are 
especially fit for the occasion, and I say that because I did not 
have anything to do with selecting those topics. It is ob- 
viously important that we should discuss now the effeet of the 
war upon education. Under the stress and stimulus of war we 
have just tried educational experiments, and we have had to 
make various changes. Now while the facts are still fresh in 
our memories is the proper time to discuss the larger features 
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of those matters, to bring out the points which may help us 
in future work. Some of the things that have been done 
should be retained; possibly out of our experience will grow 
some new things, and attempts we have not tried to change 
recent experience may suggest. 

It is then clearly right that we should concentrate a part, 

at least, of this meeting in considering what new departure 
should be made from our new experience. 
, When I looked at the topic, ‘‘The Organization of Engi- 
neering Education in the United States,’’ it has oceurred to 
me that the fact is we have something more than six score 
colleges of engineering in the United States, each legally inde- 
_ pendent of the other, and that the principal bond which ties 
them together is this Society for the Promotion of Engineer- 
ing Education, which meets once each year when we discuss 
our prominent problems. 

The topic, ‘‘The Liberal Element in Engineering Educa- 
tion’’ is at home in this society. One of the things that at- 
tracted me to this society was the discussion indicative of an 
aspiration for the more liberal education for engineers than 
that in vogue in our American universities and in the parts of 
universities devoted primarily to a liberal culture. Those 
aspirations on the part of the society are to me the thing, or 
one of the things, that give to the association its flavor. 

Recalling President MacLaurin’s remark about the short- 
ness of the time, I am also reminded that when I consulted the 
little demon of the inner recesses of my mind, to whom I 
would go for instruction, and especially with regard to this 
meeting—I had some trouble in getting any response from 
him; but finally, after I insisted, with much squirming he 
said, ‘‘Well, at any rate you can so conduct yourself that 
afterward they will remember of your talk that brevity was 
the soul of it.’’ 
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RESPONSE TO ADDRESSES OF WELCOME. 


BY ARTHUR EVERETT SHIPLEY, 


Vice-Chancellor of the University of Cambridge, Master of Christ’s Col- 
lege and Reader in Zodlogy. 


Ladies and Gentlemen: I begin with a word of thanks to 
you for receiving us, and we greatly appreciate the honor of 
being here. And then I must follow that with a word of apol- 
ogy, for owing to some mishap we shall not be able to be with 
you to-morrow. We are traveling in your country very much 
as representatives of the dramatic agencies travel; our time 
is not our own, we have not made our own arrangements; we 
go hither and thither as told, and all I can say of the mistake 
that has arisen is what the schoolboy said when the school 
inspector asked him who wrote Hamlet—‘‘Please, sir, I 
didn’t.’’ 

Then I must apologize for the absence of Sir Henry Jones. 
I am sure you will understand when I state to you that of his 
three sons one has been killed, one is a prisoner in the hands 
of the Turks, and the third having a month’s leave from 
India, it was the only chance for his father to see him. Other- 
wise you would have had the pleasure of listening to a man of 
real eloquence. 

With regard to the special meeting before us I can con- 
tribute but little; all I know is that in our university we at- 
tach great importance to a thorough grounding in science, 
and any man to get into our school of engineering has to pass 
a very stiff examination in mathematics. 

I might perhaps tell you a little about our engineering 
school ; it can be put into one word. It was a very flourishing 
school, but at the present moment it is ruined; the buildings 
left were turned into shell factories, with no students and no 
teachers. 
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It is appalling the number of fatalities in the air-craft 
service, particularly among the professors, and it is typical 
of families in England that a mother is left with only one 
surviving child out of a family of six. 

That is the sort of thing that is going on in my country; 
I do not think that over here the conditions are fully realized 
as to what has happened in that little island we represent. 
For instance, those of you who have been in France lately will 
bear me out in saying that food conditions are much better 
than in England. I do not think it is realized that the Eng- 
lish forees have been fighting on thirty fronts, and that the 
casualties have amounted to half a million more than those of 
our allies. Those things do not seem to penetrate into the 
American papers. 

Well, we are comparatively used to it. I consulted statis- 
tics connected with the university and found that in the big 
War of the Roses we were not affected so much as in the revo- 
lutionary wars under Cromwell. Later on in the time of Na- 
poleon their numbers went down again ; not so low as now but 
very low indeed. At present we are depleted of students to 
such an extent that we have run down from 4,000 undergradu- 
ates to 400. My own class of fifty in June, 1914, dropped im- 
mediately to a lady, a Chinaman and a black man, and at the 
end of three terms they went away and I lectured the follow- 
ing three terms to a black man from Africa—and when the 
lanterns went down I didn’t even lecture to him but to a 
couple of eyes and a row of teeth. I lectured because in an 
old university, with all its faults, we have a certain respect 
for tradition, and I didn’t want it thought that my class had 
come to an end. Now we are picking up a little; the govern- 
ment has sent us a large number of men, and I appeal to you 
to let your young men coming from the front—those boys 
who missed their university education—give them a chance 
while they are across the Atlantic and send them to an uni- 
versity in France, Italy or Great Britain. We are prepared 
to have special short courses to meet their needs, and pre- 
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pared to give diplomas at the end of one term or a more full 
certificate at the end of three, which I believe the college au- 
thorities in this country would count towards their college 
course. I think that is one way in which we can clearly help, 
because if those boys go to one of those universities they can 
be called back from England, and they cannot get short leave 
across the Atlantic—and I believe that would be as much as 
could be done to stimulate a constant, never-to-end amity 
and friendship between these two nations. 

Getting to understand one another would be far more ef- 
fective than any ‘‘league of nations.”” We have seen the 
‘‘peace palace’; we have had Mr. Carnegie’s magnificent 
building, vouched for by the Czar, and we have had Mr. Ford 
come over on his mission; but, believe me, most of those mis- 
sions have been largely engineered by cranks, and I do not 
use the word crank in its engineering sense. 

Let us get together and talk things over and be friends, and 
above all begin with the young men. I have been watching 
men the last thirty-five years, young men and boys, and it is 
the young men who develop into men. Again I thank you 
very much. 
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BY REV. EDWARD MEWBURN WALKER, 


Fellow, Senior Tutor, and Librarian of Queen’s College, Member of the 
Hebdomadal Council, Oxford University. 


Mr. Chairman, Ladies and Gentlemen: It has been repre- 
sented to me that it would be quite in accordance with the 
spirit of this gathering here this afternoon if I were to put 
before you some of the views that I ventured to put before 
another gathering yesterday morning. I was asked if I 
would do that with the assurance that the audience would be 
different, and I was told there would be very few people pres- 
ent this afternoon who heard me yesterday morning; but to 
those here who did hear me yesterday forenoon I tender my 
humblest apologies. 

Now, the question of engineering education is quite clearly 
a question which is of much more importance here in America 
than it is at home; the very fact of your society being consti- 
tuted to deal with that question is proof of that. We have no 
such society at home, I think I am safe in saying; and the 
reason why the question is of much greater importance in 
America than in England is due to the very simple fact that 
the profession is infinitely of more importance in America 
than it is at home, for there the difficulty is to find jobs for 
the men, and over here the difficulty is to find men for the 
jobs. It is the difference between an old country whose re- 
sources have long since been developed, and the new country 
where incredible resources are merely awaiting development. 

Now, we have traveled a good deal in this country; by to- 
morrow evening I think we shall have covered in this country 
over 8,000 miles by train, river-boat and car; and in going 
about we have kept our eyes open. At the end of last week 
Wwe were passing on a train through Texas, and everywhere 


156 


= 
| 
ay 


ADDRESS. 


about us there was oil; everybody was talking of oil. Then 
we came to a bit of the line where the predominant hue was a 
bright yellow, and we passed cars laden with sulphur, and we 
heard the marvellous and almost incredible story of that de- 
posit of pure sulphur. We felt as we looked on the one hand 
and the other what was contemplated in Dr. Johnson’s fa- 
miliar words, ‘‘the potentiality of riches beyond the dreams 
of avarice.’’ We felt all that was wanted there was popula- 
tion ; all that was wanted there was engineers, and the wealth 
is yours. 

But though the question of the education of engineers is a 
far more important question—a question which forces itself 
upon the public mind here in a way it does not upon us, and 
is a profession so much more vital to the country, the point I 
wish to make first is this: The point involved in this question 
of the education of engineers is a problem not confined to 
engineers of this country, nor to engineers in general; it is 
not confined to any one country, it is not confined to any one 
calling or profession, for what we have to deal with is the dif- 
ference—as profound a difference as well could be conceived, 
between two ideals, two views of education—between the short 
view and the long view. Between the view of those who are 
able to look ahead and content to wait, and the view of those 
who refuse to look much beyond the end of their nose. 

Now, this war in our own country—and I have no doubt it 
is the same here in America—has brought to the front a very 
old friend of ours, the practical parent. The practice in Eng- 
land is for the man to sit down and write to the Times. In 
America you don’t do that, for there-is too much matter in 
the papers to find space for correspondence. 

The practical parent has succeeded in finding room, not- 
withstanding the shortness of paper, even in the Times, and 
the sort of question he has been asking is how it is possible in 
view of the income tax of ten shillings on the pound—how is 
it possible to waste the money to send sons to college to learn 
useless accomplishments? They must learn something of 


157 


| 

it 

re 

I 

S- 

to 

Ly 

ly 

ca 

no 

he 

in | 

at 

ca 

or 

he 

"e- 

ry 

it. 

LO- 

ry 

ng 

ek 

re | 


ADDRESS. 


practical good to them in the particular profession they are 
going to embrace. 

Now, those people know what they mean, and it is not at all 
difficult to interpret what they mean; what they mean is this: 
Their son is going to be a merchant; it is necessary to learn a 
foreign language. What is the foreign language to help him 
most in a particular branch of trade? Well, say, Spanish, 
which is a comparatively easy language to acquire. Very 
well, how far is he going in the study of Spanish? Shall he 
be allowed to read Don Quixote in the original or shall he 
learn to conduct a conversation with Spanish friends offhand ? 

Of course that comes very plainly in the case of engineer- 
ing, and the case for the practical man there is the strongest 
possible ease, because the technical knowledge required of the 
engineer will occupy so much of his time; he wants so much 
more of the difficult technicalities of a language than most 
people do. And your practical man will be brought to see 
that there are certain things that the engineer must learn. 

He must learn mathematics up to a certain point; he must 
learn to express himself in English up to a certain point; it is 
possibly of advantage to learn foreign languages up to a cer- 
tain point—and it is always up to a certain point, and it is 
resolutely determined that your engineer shall not learn any- 
thing beyond that certain point. That is the one view we are 
all familiar with. 

But there is another view of education which is this, that 
the whole end of education is to give men good minds instead 
of poor minds; to free them from superstitions of every sort 
and kind. And what superstition is more degrading than be- 
lief in the verbal instruction of the textbook to enable them to 
reason, to criticise, to infer. That is the other view of edu- 
cation, and it is quite clear that in stating that view I am 
stating no case for the old humanities or the newer humanities. 

It is not a defense of education in literature as opposed to 
education in science ; it is a defense of every good form of edu- 
eation. It is a defense of the full and free study of any sub- 
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ject that is worth studying. It is a defense of physics as much 
as of Greek; for what we claim there is this, that the student 
shall be allowed to study that subject which appeals to him; 
not up to certain points but up to any points he pleases, and 
he shall study it in such a way as to clear his mind so to give 
him power of thought, of criticism, of inference; in a word, 
to give him a better mind, a better instrument than he started 
with. 

Now, what I venture to claim is this, and I feel quite sure 
from what fell from you that that is the view all in this room 
share; that that is really the long view opposed to the short 
view—the view which in the long run is going to make better 
engineers ; it is the view which in the long run is going to be 
the most practical—it is the view which will be the best. 

But there is a case for the inclusion of the humanities, even 
in the education of the engineer; for while I do more than 
admit—I assert—that in any form of education worthy of 
the name the study of any subject that is worthy of study 
does enable, or may enable a man to think, does give him a 
better mind than before. 

There are gifts which are peculiar to the humanities; I do 
not mean the older humanities, I mean humanities in the 
widest sense—the study of literature and all that literature 
means; the study, for instance, of philosophy. 

Now, the great gifts the study of the humanities can impart, 
besides this general gift of thinking, are the gifts of imagina- 
tion and sympathy. But, as I was saying yesterday morning, 
there is imagination—and imagination. There is the form of 
imagination which is of peculiar importance to the engineer, 
and that is the scientific imagination; but imagination in the 
general sense I suppose everyone would admit is more likely 
to be stimulated by the study of literature than by the study 
of natural sciences; and though it may be objected to that 
there is such a thing as the scientific imagination, no one has 
ever claimed that there is such a thing as the scientific 
sympathy. 
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Everybody in this room can see what is the value of the 
scientific imagination to the engineer, and precisely so because 
the scientific imagination is of such supreme importance to 
him in his work—in his calling. The engineer who is well 
educated—well educated in the sense of a wide education—is 
likely to prove in the long run the better engineer; but why, 
it may be asked, is imagination in the other more general and 
wider sense to be considered, and why is sympathy of im- 
portance to the engineer? 

I think there are two reasons, maybe three, but two reasons 
are suggested, one of which is a reason peculiar to the man as 
an engineer; the other is one that applies to him not as an en- 
gineer but as a man. 

Now, I suppose we are all agreed about one point, that in 
the next few years there is going to be a great deal of dif- 
ficulty in adjusting claims of labor and capital. I can hardly 
think of any class of men more likely to be brought directly 
into touch with problems of that sort than the engineer. 

Do you remember, and some of you will know, that Mr. 
Rhodes when he founded the Rhodes Scholarships provided 
that a certain number of marks in choosing the candidate 
were to be assigned to what he called ‘‘the quality of leader- 
ship.’’ And whatever you may think about Mr. Rhodes, or 
about his will or foundation, no one will question that Mr. 
Rhodes knew the world and human nature, and no one will 
dispute that he was a successful man of business. His ex- 
perience with business in the world taught him the value of 
that quality in business of leadership. 

Now, for that quality of leadership is needed quite clearly 
these two gifts of imagination and sympathy. What is the 
fundamental difficulty in settling questions of dispute between 
masters and men, between employers and employed, between 
the claims of capital and labor? No one in this room could 
tell. It is the old, old difficulty, as old as the hills—one class 
putting itself in the place of the other; capital seeing the 
problem as labor sees it, and labor seeing the problem as cap- 
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ital sees it. The employer will never put himself in the place 
of the employe; he will never see the problem from the em- 
ploye’s point of view without these gifts of sympathy and 
imagination. And surely half of the present trouble in the 
world—three fourths I can say with confidence—of the trouble 
connected with labor questions in my country (it may be dif- 
ferent here) but in my country I can say with confidence that 
three fourths of the difficulty arises from the fact that em- 
ployers as a rule have had a bad education instead of a wide 
and liberal one; because their education has not been such as 
to develop within them these divine gifts of imagination and 
sympathy. 

Gentlemen and ladies, that is the reason that applies to the 
engineer, but after all, no matter what scheme of education 
you may contrive for your engineer, no matter how narrow 
and practical it may be, no matter how short your view, there 
is one thing you cannot do; you cannot train your student 
into a mere engineer; you cannot prevent him being some- 
thing over and above an engineer; you cannot prevent him 
looking forward to marrying and being the father of a family ; 
you cannot prevent him from having relations with his neigh- 
bors as a citizen and friend; you cannot prevent him from 
some day having to face some great sorrow in his life. And 
if he is going to become a man; if he is going to discharge the 
duties of a father, of a friend, neighbor or citizen, how else is 
he going to do all that without these gifts of sympathy and 
imagination. And if he is called upon to bear some great 
trial is he likely to find that trial easy or hard to bear if his 
education in the humanities has brought him in contact with 
the master minds of all the ages? 

Ladies and gentlemen, to those of you who heard me yes- 
terday, I am going to offer one more apology. One of the most 
unpardonable of social offenses is to tell what you think to be 
a good story a second time to the same audience. Whether 
this story is good or bad you shall judge; I can only confess 
that I told it yesterday. Some years ago I chanced to be in 
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Paris, stopping at a hotel I used in those days always to stop 
at; an old-fashioned hotel with a real table de hdéte, one long 
table where you never knew whom you would find next to you, 
but whoever it was you talked to him or her. In this ease it 
happened to be to him, and he had come from a well-known 
university in the middle west, being abroad as secretary to 
an international conference on employment. And I was ask- 
ing about his university, and he was telling me that in the 
faculty in which he studied, the faculty of history, there were 
thirty-eight professors. I dare say he used the term professor 
in a somewhat loose sense, but there were thirty-eight. 

I told him I was a student of history, and at my own uni- 
versity a good many people studied history; and he looked 
appreciative, and that led me into the fatal trap. I was foolish 
enough to blunder next into the question whether at his uni- 
versity there were any professors or students in ancient his- 
tory. Then he smiled with a fine compassion and said, ‘‘ At 
our university history is understood to begin with the rise 
of the industrial movement in America.’’ 

Now, ladies and gentlemen, I will put to you this question, 
Do you think your engineer in the future is going to under- 
stand the rise and progress of the industrial movement in 
America if he knows no history before that movement began? 
And do you think he is more or less likely to be able to solve, 
to deal with, to handle the industrial problems that confront 
him, if his knowledge of history, if his sympathy and imagina- 
tion reach or do not reach back beyond the opening years of 
the nineteenth century ? 
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BY SIR HENRY MIERS, 


Vice-Chancellor of the University of Manchester and Professor of Crys- 
tallography. 


Mr. President, Ladies and Gentlemen; You were quite right 
when you said I was surprised to see this program last night, 
and to discover I was apparently expected to deliver an ad- 
dress on a subject upon which I had not thought at all, be- 
cause the program, I am sorry to say, did not get into our 
hands until last night. I have come, quite unable to say any- 
thing about this particular subject; and I have prepared no 
notes, for I could not think of anything appropriate to be said 
on the present occasion. I think if I had had time to consider 
it, I should not have much to say about the present organiza- 
tion of education of Great Britain, because I take it that the 
whole educational prospect in Great Britain is faced with 
great changes now, and one does not know exactly what has 
been discussed at home since we left England nearly three 
months ago. But I am going to gather together a few impres- 
sions produced on my mind in our journey through the United 
States, qualifying only with this remark, that in visiting uni- 
versities—and we visited a large number—we have been singu- 
larly unfortunate in the things which concern this meeting 
most, and us intimately, for two reasons—wherever we went 
we were unable to see the laboratories and in but few instances 
saw the students; we have not been able to criticize or witness 
teaching of a subject or hear the students’ views on educa- 
tion, and it is very difficult to-day to compare with Great 
Britain. 

It was still more unfortunate that wherever we went many 
students were absent on S. A. T. C. work, and there was the 
still more disastrous circumstance of the epidemic of infiu- 
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enza, which prevented our seeing, in many cases, what might 
have been viewed if that had not been the case. 

As far as my experience in England—for I have only been 
at Manchester three years and only seen the working of the 
university under war conditions; and under those conditions 
the work has been as different there as it has been here. The 
majority of the students have been carried away from the en- 
gineering laboratories into actual war service, and of those 
who remain a considerable number are assisting in research 
connected with the war; and all the resources of the colleges 
have been devoted to practical problems connected with the 
war; so I am only able to speak of ordinary conditions there. 

In London, several years before I went to northern Eng- 
land, the question of engineering education was a difficult one 
because of abnormal conditions. During the whole of my time 
there I was engaged on a report on the University of London 
and revising many of the details as to how education could be 
organized in that extraordinarily complicated machine. There 
the question was how to insure that the various colleges in 
which engineering was taught might be induced to codperate 
with each other and form one homogeneous system. 

I will mention one or two things that stand out in my mind. 
One was, in London there was a very strong disposition in 
several of the colleges there to encourage more and more the 
invitation of specialists from the industries to come, lecture, 
and take part in the teaching of the various colleges—not 
men necessarily engaged in teaching before, but men from life- 
long engineering practice, and very great benefit was found 
to grow from that somewhat new development. 

Then, in Manchester, we are faced with a situation some- 
thing like that which prevails here. We have a great tech- 
nical college there alongside, but not actually a part of the 
university. As a matter of fact, in Manchester, the college 
of technical training is practically new to many here, being 
the property of and administered by the city, but it works as 
a very close corporation with the university, and I think 
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there, as with the Imperial College in London, where similar 
conditions prevail to the same extent, the technical colleges 
gain from close contact with the universities, for with us the 
university, as contrasted with the technical college, stands 
for liberal education, and the mere fact that the technical 
college is immediately connected with the university guaran- 
tees that the training shall not be of a purely vocational type, 
but will stand for the more liberal provisions necessarily made 
by any university. 

Extremely important in the British system is this, that the 
function of conferring degrees is vested in the university 
alone. The engineering college, although it may have been 
founded quite independently of the university, if it wishes 
to obtain for its students degrees, gains everything by coming 
in close connection with the university through which degrees 
ean be conferred, and there is the necessity of widening its 
eurriculum and of strengthening the liberal side of the 
education given. 

I have always thought myself, and this an allusion to what 
Dr. Walker has just said, to some extent, there was one aspect 
of education left out of account by any scientific and technical 
training, and that is the more detailed study of the history of 
scientific thought. You may eall it philosophy or what you 
will; but if it forms an integral part of technical education, 
you will find something of human interest and even of human 
sympathy which goes to build up the history of the develop- 
ment of scientifie thought. 

Now, if I had known I was coming here to address a meet- 
ing of teachers of an engineering college, before starting I 
should have taken some pains to ascertain in England what 
was contemplated and being done. As a matter of fact, in 
the north of England the engineers were proposing to report 
on the whole question of engineering necessities as I left, and 
issued a draft of important subjects. I have not brought that 
with me and could not get important information on what 
they were reporting. But I think it will be found that there 
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is in the north of England at the present time a tendency 
developing to expect that the student—the university student 
in particular—shall get his practical experience in work to 
some extent before he comes to the university. Of course, 
there is the lifelong discussion about sandwiching practical 
experience with university teaching going on there as else- 
where; but I think the tendency is now rather to hope that 
the engineering student will be expected to get some familiar- 
ity with the conditions of practical work before he enters the 
university course and not develop any elaborate system of 
sandwiching technical experience with college training, al- 
though the conditions are good to get practical experience. 

I think it will have a tendency to develop some differentia- 
tion of courses leading to different grades of educational ex- 
perience so those qualifying to become managers, those quali- 
fying to become directors, and those qualifying to obtain ad- 
vanced positions with the works will be encouraged to pursue 
the differentiated course. I do not speak with authority on 
this matter, however. 

But there is one fact worth noting, that the British uni- 
versities, partly led by a desire to encourage the interchange 
of students between Great Britain and America—and that, as 
you know, is one of the objects of our Mission—but also in- 
spired by the desire to improve their own schools of advanced 
study and research, the border universities have begun to 
institute something closely similar to your doctorate of phi- 
losophy. We had formerly no doctorates except such as was 
given for a very high standard of work, and not necessarily 
involving any systematic course with the university that gave 
the degree. In Oxford, Manchester and other universities, this 
new doctorate of philosophy has been established, giving to 
all faculties which will be given under a systematic course 
of advanced study and research lasting some years. We 
think that will be a great help to us in strengthening our own 

-university schools of advanced study, and also be a con- 
venience to those American students that come to Great 
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Britain for university work and the work leading to a 
doctorate. 

One feature of the work will be that students can pass one 
year in the period of the doctorate at another university 
recognized by the university at which he has studied, and 
further the only condition in those directorate courses will be 
that the student is a graduate of a part of the university and 
it shall appear that he has qualified to pursue the course 
which he intends to enter. 

In our journey through the states I was only one of the 
commission to do so who was able to visit the University of 
Cincinnati, which interested me because like Manchester it is 
a civie university, and also because I was able to hear some- 
thing there about a very elaborate system of codperative work 
which prevails in the engineering department. I won’t say 
anything in criticism of that as you know what it consists 
of, but it did seem to me surprising that so short a period as a 
fortnight should be chosen as the period during which the 
student alternates from practical work to practical work in 
the engineering shops of the university, and yet it seemed an 
extraordinarily satisfactory system and ‘worked extremely 
well. But I noticed one thing in traveling among the uni- 
versities, and conspicuously there, that the laboratories are so 
frequently encouraged to receive gifts of machinery, given 
with the best of intentions, but which, being gifts, have been 
allowed to remain so long in the laboratories as to become 
obsolete, but in Cincinnati they escaped that difficulty. And 
in some other laboratories the heavy machinery used seemed 
to be deposited on loan from machinery works, and therefore 
again seemed condemned to remain in perpetuity in the lab- 
oratery after it became obsolete. I think our own engineering 
laboratories have a great deal to learn from this country; I 
think they will see in many cases a tendency for machinery 
to remain too long in the laboratory where first used. I think 
we fully realize in Great Britain that it is the duty of our uni- 
versity in particular, in conducting engineering education, to 
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have special regard for the claims of those intending to be- 
come captains of industry, and a very great effort made to 
discriminate between training in the technical school with the 
more liberal and wider training given in the university, only 
we have far too few institutions where that training is being 
provided. I think I am right in saying there are seven times 
as many students of technology in your schools as in ours, 
and that it is a very large disproportion; it means we are not 
training a sufficient number of those who are destined to be- 
come leaders in the engineering world, and are devoting per- 
haps too much attention to merely the rank and file of the 
profession on whom some of the university training would be 
to some extent wasted. 

Now, a very interesting feature growing up in the north of 
England at the present time is the effort to encourage the 
universities to get into closer and more intimate touch with 
the industries, and a significant feature of that is that a 
considerable number of firms are beginning to find it worth 
their while to institute scholarships at universities. It is true 
of chemical tests that young men may be trained in methods 
of higher research work. That will be encouraged by us. I 
fancy it is exerted here more than with us, and it has been 
sugested in England that it would be very welcome at our 
universities. But I think I particularly wanted to eall at- 
tention—and the reason was, at least one of the reasons, why 
we came here to-day—was to call attention to the fact that in 
my mind under present circumstances of the world’s history 
we have got to remind ourselves more than ever of the more 
national and international responsibilities which attach to the 
profession of engineering and mining engineering—the pro- 
fessional engineer and the mining engineer. He travels over 
the whole world, obtains positions of great responsibility 
which often lead him away from the profession to other 
responsibilities, more than falls to the lot of other professional 
students. I think Dr. Walker alluded to that, that he is a 
man who will have to gain a very varied knowledge and ex- 
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perience of the world in all its aspects, and have to know how 
to deal with men. He has the advantage of providing for the 
alternation of his experience in the works with experience in 
the laboratory, and it does bring the student, at an early 
stage of his career, into close contact with the workers them- 
selves. 

We are face to face in the immediate future with very im- 
portant and very difficult labor problems which make one 
think it will be disastrous if we send out in the engineering 
and mining profession men who have had too much academic 
experience and too little experience in practical work. It is 
now more than ever necessary to them to be in close, intimate, 
sympathetic touch with the men working under them, and it 
is desirable to have such subjects as industrial history and so- 
cial economics made a part of all engineering courses. I do 
not know how far that is the case in the states at present, but I 
know that with us that ought to be one of the humanistics nee- 
essarily introduced into engineering education to a far greater 
extent than as at the present time. 

There is the recent development in England in favor of 
introducing in some engineering courses more definite and de- 
tailed instruction in business administration. 1 have noticed 
where that has been mentioned in Great Britain it has been 
regarded with some suspicion by the workers themselves, and 
if they are to have increased influence in educational problems 
—at any rate, in Great Britain— they will look with suspicion 
on anything that bears the name of industrial or business ad- 
ministration which seems to them to mean the vocational 
training of the worker in order to make him a better mechanic. 

There is a remarkable movement taking place in Great 
Britain at present in which the more intelligent, the more 
intellectual of the workers are claiming more and more for 
themselves and their associates non-vocational training of the 
same sort which has been the privilege of the employees in 
industry to receive. Forty years ago, there was a new im- 
pulse to vocational training in England, very conspicuous 


169 


* 
a 


ADDRESS, 


at the time, but now there is a movement emanating from the 
workers themselves asking the universities to give them more 
non-vocational training of a sort which will help them to be- 
come better, happier, wiser citizens as well as more effective 
workers in their respective industries. That request coming 
at the present time is very largely responded to by the uni- 
versities and I hope will lead to closer and more sympathetic 
relationship between the universities and the workers, be- 
cause there has been a somewhat growing suspicion on the 
part of the workers, not only towards the employers and 
capital as a whole, but towards the university as standing 
somewhat away from them and providing for a different 
class than those now anxious to enter into the university. 

In Great Britain, new impetus is given to this by the new 
educational act, which provides there shall be continuous edu- 
cation from five to eighteen, and that means that in those 
workers who left the primary school at fourteen to go straight 
into industry, they would have to attend continuation schools 
for eight hours a week during forty weeks in the year, being 
paid their wage, that being regarded as a part of their bus- 
iness eareer. In the continuation schools it would be too 
much expense of a non-vocational character, and if that is 
properly administered, and if the university took a proper 
share in it, they will be more than ever able through schools 
of engineering to get into sympathetic touch with the situa- 
tion. I apologize for the somewhat rambling character of 
my talk. I thought of speaking about something else, and, 
between the two, have given you a very unsatisfactory and 
fragmentary discourse. 
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BY DR. JOHN JOLY, 
Professor of Moral Philosophy, University of Glasgow. 


Ladies and Gentlemen: It might appear I knew all about 
this subject because I am a civil engineer by profession, but 
when I tell you that the total amount of money earned by me 
as an engineer has been sixteen and eight pence, you will de- 
cide that I have not had much practical experience; in fact, 
I appear as a teacher of applied civil engineering, and also of 
most of the subjects that enter into the curriculum of engi- 
neering study. 

Now, I am not able to speak on the subject of mechanical 
engineering. The branch of the subject upon which I hope 
to address a few remarks to you is what we call civil engineer- 
ing in Great Britain; it is concerned with the construction of 
railways, of harbors, of roads—civic engineering, generally, 
and so on and so on. It may be interesting to you to know 
what the curriculum is in such British schools of civil engi- 
neering as are distinct from those where mechanical engineer- 
ing is taught. For instance, in my own university, the Uni- 
versity of Dublin, the student learns practically no mechanical 
engineering. His whole time for three years is spent in the 
study of civil engineering, and he has a busy time of it, and 
except we added another two years or another one it would 
be to add to the present burden on any of the subjects desir- 
able for an engineer to study. The time of the student is 
absolutely occupied; he is lectured to about five hours a day 
on the average, and, in addition, has his own work to make 
up in the evening; so he hardly gets time enough to keep him- 
self in health by the necessary amount of athletics which we 
encourage. 
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In the first year of his work he enters upon the subject of 
mathematics as a primary and most important subject, and 
he is carried as far as the differential and integral calculus, 
so far as that branch of mathematies is required for the solu- 
tion of problems in calculating the strength of girders and 
other mechanisms. He is also taught dynamics, kinetics, and 
so forth, and all the branches of the subject; he is also taught 
chemistry and physics—all this in his first year. He is 
taught mineralogy, he is taught leveling, and he is taught 
building construction; meaning by that simply the use of 
bricks, mortar and ordinary masonry. 

In the second year his mathematical education is carried a 
little further, or, rather, I should say he is practiced—he ap- 
plies this mathematics more than he did the first year; the 
first year is more theory, and the second year more the appli- 
cation of it. He carries his engineering studies further. He 
deals with hydraulics, with the subject of road construction, 
civil engineering and railway engineering; he also studies 
physical geology. 

In the third year—his third and last year—he goes much 
further into the problems of constructional engineering, such 
as archway construction, retaining walls, and any other engi- 
neering constructional work which enters into the work of the 
civil engineer. He studies historical geology, petrology, the 
study of rocks and mining; he also studies electrical engineer- 
ing especially, and the steam-engine. 

You will imagine now—those of you who know what I am 
talking about—that the student has a good deal to do in those 
three years; he is about as hard worked as he could be. 

Now, about the humanities that Dr. Walker was talking 
about. Well, we have the provision in Trinity College that 
the student cannot obtain his degree in civil engineering ex- 
cept he is, first of all, a B.A.—a bachelor of arts. He ean if 
he is able to run the two concurrently. The bachelor of arts 
is a four years’ course, and it very often happens thai the 
student having matriculated in the arts takes this first year 
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of the arts by himself, and on the second year he joins the 
school of engineering, so that his course in engineering and 
course in arts ends simultaneously. But, you see, he is com- 
pelled to read somewhat into classical knowledge, which is 
restricted to Latin; that is the only branch compulsory upon 
him. He may take Greek if he likes, in addition to the Latin, 
and also the modern languages, English literature, logic, and 
so on—a few other subjects; but he cannot become a civil 
engineer, he cannot boast of being a B.A.A. of the University 
of Dublin except he has first taken his B.A. He can take a 
diploma or license—we will give him that—a licentiate of the 
Trinity College of Dublin is a man who has certainly less 
general culture than the man who can boast of the degree of 
civil engineer. 

Now, what I have said about the University of Dublin ap- 
plies to other universities in Ireland, to the best of my belief, 
but changes are so frequent I cannot talk with certainty, but 
it applies to the National University and to the University of 
Belfast. 

I think it is likely that an American student coming over 
to us, as I hope they will, would find some changes in the 
way engineering is taught in our Irish universities; and I 
may observe here that I believe the University of Edinburgh 
is much the same in its curriculum—lI believe the students 
would find some changes in taking up the engineering course 
of these universities. They of course differ very much from 
the schools of engineering which generally exist in your Amer- 
ican universities, so far as I can gather. The student, with 
us, is taught practically no mechanical engineering. The de- 
sign of the girder—I won’t say ‘‘design,’’ but the construc- 
tion of the girder—is left to the mechanical engineer; the civil 
engineer can design it if he pleases and submit his designs to 
the mechanical engineer to have them carried out or modified. 
His knowledge is not supposed to extend to the technique of 
girder construction. He understands how to test materials 
for strength ; he gets a course in the strength of materials, and 
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is shown how to use the testing engine and make the various 
tests required. He is taught how to use the lathe, but all the 
thousand and one things that the mechanical engineer has in 
addition to learn he does not learn. He is not taught them 
nor do I think it desirable. 

Now there are one or two points I would like to dwell upon 
for you who are interested in the subject I am talking about, 
and they are points which after very long experience in teach- 
ing, I think, are too much neglected. In the first place, 
mathematics is, in my opinion, not carried far enough in the 
: engineering schools, so far as I know of it. The difference 
4 between the student who can rely upon his mathematics and 
who knows how to state his problem in proper form so as to 
apply mathematics to it, and the student helplessly going 
about to get somebody else’s brain to help him out of his diffi- 
culties, is enormous. To my mind, that constitutes the differ- 
ence between the good engineer and, speaking generally, the 
second rate engineer; I do not say it is always the ease, but 
in general that is the case. 

Some men have not got mathematical ability—I quite admit 
that. There seems to be in some minds something antagon- 
istic to mathematics, but most men can by careful teaching 
be brought to the ability of applying mathematics to engi- 
neering studies, because the mathematics is not really very 
advanced, and it is only a question of having patience and 
taking pains in making the student a master of the amount 
he should know. 

There is another subject I think is too much neglected and 
that is the subject of handwriting—calligraphy. Over and 
over again the student who is supposed to have finished his 
engineering course really cannot write as he should; he spoils 
every engineering drawing with which he is concerned or for 
which he is allowed to do the writing. Now, I do not say the 
writing should be quite as ornate as those letters which reached 
me from your association, and which contained the most beau- 
tiful calligraphy in the best India ink, it cannot be so elab- 
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orate as that, but it should be clean and neat and not sprawl- 
ing all over the paper. Students should be taught, above all, 
to write well. 

Now the subject I have been teaching the last fifteen or 
twenty years is geology, and I would like to say a word as to 
the absolute necessity of the civil engineer’s learning that sub- 
ject. I quite admit that mechanical engineers may not require 
it, probably they won’t; the man who spends his life in the 
workshop may not need to know anything about rocks, min- 
erals, or stratigraphic geology, but the engineer who wanders 
over the world has great chances of finding new deposits and 
to rely on his own knowledge for the value of building ma- 
terials, and to turn out that man without a good knowledge 
of minerals and rocks is simply an act of wickedness; you de- 
prive him of the chances which fall to him in the pursuit of 
his profession. 

I remember some extraordinary examples of that in the 
course of my life. I have known a student to send from India 
to London a large sack filled with ordinary yellow mica, known 
as biotite, which looks something like gold, looks like little 
spangles; and he filled a bag with these spangles and posted it 
in a sack to London to have it examined, which was a silly 
thing to do. Another case I heard on good authority of an 
engineer who constructed a railway line some place in South 
America, allowing a valuable amount of cinnabar to spoil. In 
fact, he constructed the railway of cinnabar, which is the 
chief ore of mercury and exceedingly valuable. The cinnabar 
remained there with the trains running over it until found by 
accident by a mining expert, who, looking out the carriage 
window, noted the brilliant color with something unusual 
about it, and he went back to examine it and found out what 
it was. That is an example of what bad engineering can bring 
about. Another case of a different character arose in the 
neighborhood of Dublin some time ago. There was an ex- 
tensive and valuable erratic of granite, the most beautiful 
boulder in Ireland. This block of granite, about half the size 
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of this room, had been carried a distance of six miles from 
the mountain and was resting on the Cambrian Rocks of Wick- 
low. They were constructing a dam to increase the water 
supply of Dublin, and the engineer in charge broke up this 
erratic for the sake of paltry tons of granite that was in it, 
and carted the whole think away, destroying a natural curios- 
ity of the greatest value and interest; there is not a trace of 
it now, and I think the engineer ought to have had a sufficient 
knowledge of engineering to know what he was dealing with 
and not be guilty of an act of destruction of that kind. 

Well, now, gentlemen, I do not know that I have anything 
to add to what I have said. I am trying to keep as practical 
as possible, because you have had remarks of a more or less 
theoretical character, but I am in substantial agreement with 
practically everything that Mr. Walker and Mr. Miers have 
said. 


176 


sd 

4 

4 

4 

q 


KEEPING THE TEACHING FORCE ALIVE. 


BY CHARLES ALLEN WRIGHT, 
Professor of Electrical Engineering, The Ohio State University. 


During the discussion of all phases of engineering educa- 
tion which is to be expected now that Dr. C. R. Mann’s ‘‘A 
Study of Engineering Education’’ has been published, is the 
proper time to make a suggestion in regard to one of the most 
important problems which is presented to engineering schools, 
that of keeping the teaching force in touch with commercial 
engineering development. 

As was mentioned in this report, the tendency in most of 
our engineering schools has been to encourage research, prin- 
cipally in the field of pure science, and the importance of 
educational research which has been neglected was empha- 
sized. It is probably even more important that the instruc- 
tional staffs be developed along commercial engineering lines. 
By far the greater number of engineering students should 
follow the course of instruction in which they are properly 
most interested, that of becoming acquainted first with com- 
mercial engineering problems and methods, and then if they 
have a natural adaptability for scientific research, undertak- 
ing work of this nature. In order to instruct students in this 
way it is essential that the instructors have a reasonable 
amount of first hand knowledge of commercial engineering 
practice, and it is much less important that they have any of 
the knowledge or ability developed by research. 

It is not the purpose of this article to consider the salaries 
of the instructors in our engineering schools. Little need be 
said about them. All who discuss the matter agree that sal- 
aries have not kept pace with the cost of living or with the 
salaries paid men of like ability in commercial work, and the 
consequence is that many of the best instructors are attracted 
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to commercial pursuits;—or we might better say forced to 
them, and many more of those who, actuated by more or less 
altruistic ideals, do not give up educational work, are pre- 
vented by never ceasing financial worry from reaching their 
greatest development. For the older teachers who have been 
able to establish national or local reputations as experts in 
their professions and are thereby able to obtain employment 
as consulting engineers, the problem of keeping alive to de- 
velopments in their field and the points of view and methods 
of work of practicing engineers is not difficult. Not only are 
they able to keep their minds alert and well informed, but 
their consulting fees are generally sufficient to protect them 
from financial worry which would make the struggle to exist 
rather than the struggle to create their most urgent problem. 
This is not the case with younger teachers and the effect of 
these conditions upon them is reflected in the quality of their 
teaching. In most engineering schools the bulk of students 
are taught to do commercial engineering work by men who 
have never done any of it. 

It would not be just to underrate the chances offered in- 
structors to develop, not by the colleges, but by manufactur- 
ing and public utility companies. Many of these, such as the 
General Electric Co., the Western Electric Co. and the West- 
inghouse Electric & Manufacturing Co., offer instructors gen- 
erous inducements to spend the summer months or other avail- 
able time at work in their shops and offices. The greatest 
objection to such experience is that men do not retain their 
connection with these companies for a sufficient length of time 
to become familiar with the routine followed in the various 
departments so that they may be made responsible for impor- 
tant work. In order that they may be of value to the com- 
panies who employ them, to themselves and to their students, 
it is essential that they take the responsibility for work of at 
least moderate importance. Again, many instructors on sal- 
aries, in too many cases less than those necessary to live de- 
cently, cannot afford the expense necessary to avail themselves 
of the opportunities offered. 
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A plan which has been discussed with a number of teachers 
and executives of engineering organizations and which offers 
possibilities of improvement in these conditions is one by 
which engineering schools will exchange employees with man- 
ufacturing and public utility companies and other industrial 
organizations for periods of six months or a year, each em- 
ployee remaining on the pay roll of the engineering school or 
industrial organization by which he has been employed, and 
that engineering school or industrial organization paying all 
of his expenses in making the change from one position to the 
other. Organizations such as the Western Electric Co., the 
General Electric Co. and the Bureau of Standards, would 
each have ten, twenty-five, fifty or more men as their needs 
demanded available to exchange for a like number of men 
from engineering schools. Such men of any one industrial 
organization would be distributed to different engineering 
schools each year, or retained in the shops or offices of the 
organization in order to obtain necessary experience. 

If, for example, an electrical engineering department in 
some school of engineering employed two men who had 
specialized in electrical power machinery, one who had 
specialized in central station engineering, one who had special- 
ized in telephone engineering and one who had specialized in 
electric railways, the telephone man during one period of six 
months or a year, would be exchanged for a telephone engi- 
neer from some industrial organization, as the Western Elec- 
tric Co. The Western Electric man would have a fresh knowl- 
edge of telephone apparatus and practice, and after he has 
been exchanged one or more times, some teaching ability. 
Even the first time he was exchanged, his fresh and practica! 
knowledge of telephone engineering would probably compen- 
sate for his lack of teaching experience, and he would at least 
be more satisfactory than the teaching assistants now em- 
ployed in many engineering schools. The next year one of 
the power men would be exchanged for an employee of a com- 
pany such as the General Electric Co., then the central sta- 
tion man would be exchanged for an employee of a large cen- 
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tral station, and so on. The engineering school men would 
remain long enough, six months or a year as suggested above, 
with the industrial organization to become familiar with the 
routine of the organization and to become responsible for more 
or less important work. These men would thus be of value to 
the industrial organizations and, because of the character of 
their work and the degree to which they would absorb the 
spirit of the industrial organization, their value as teachers 
would be greatly enhanced. 

At the end of a college session during which a man from 
the Western Electric Co. would take the place of the telephone 
man, it is probable that most of the students graduating in 
electrical engineering would be persuaded to accept employ- 
ment with the Western Electric Co., but the next year when 
a man from some other industrial organization would be de- 
tailed to the same electrical engineering department, that or- 
ganization would have the preference, and the Western Elec- 
trie man, if he were able to make a good impression on stu- 
dents, would be able to gain the preference in some other 
electrical engineering department for the Western Electric 
Co. Thus each industrial organization would each year have 
a number of spheres of influence, the location of which would 
change from year to year. An advantage of this condition 
would be that the present tendency in many electrical and 
other engineering departments of engineering schools to send 
all of the men year after year to the same industrial company 
would be decreased, and its alumni would be more widely 
distributed. 

Each year there are many interruptions to regular work 
because of the visits of representatives of the various indus- 
trial companies in their scramble for men. These interrup- 
tions would be decreased because, although the preference of 
the students would determine where many of them would go, 
there would probably be a tendency for industrial organiza- 
tions to concede the men in any engineering school depart- 
ment to the company represented in that department in that 
year. 
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It would be possible for engineering schools to obtain bet- 
ter instructors if such an exchange plan were established, be- 
eause these men would not feel as they frequently do now, 
that they are cutting themselves off altogether from commer- 
cial work when they engage in educational work. 

The objection might be raised by engineering schools or in- 
dustrial organizations that such an exchange will mean that 
the employees of both the industrial organization and the en- 
gineering schools who are thus exchanged, will receive offers 
of increases in salary which will induce them to leave the 
organizations for which they are working. This is to be ex- 
pected to some extent as the value of the men increases, but 
few organizations of the importance of those to which this 
discussion applies will object to taking such a chance in order 
to greatly increase the value of their employees and their 
work. The salaries may be expected also to soon reach a level 
beyond which there will be no marked increase which might 
be charged to the exchange employee system rather than to 
the normal increase in the value of the employees. 

It would not greatly increase the salary and other expense 
of a large industrial company to have ten or more men who 
would spend every other year in colleges and it would be 
worth much to them in the improvement in the training of 
the men they obtain from the colleges. It would entail very 
little extra expense to the colleges. 

The greatest objection to the plan probably lies in the diffi- 
culties presented to the men who will be exchanged, but both 
college men and employees of industrial companies will realize 
that these exchanges will be broadening and will make possi- 
ble much development of ability, and it is not to be expected 
that they will hesitate when their value will be increased and 
their advancement promoted by such exchanges. 
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EDITORIAL. 


Interchange of Students.—The one subject which was dis- 
cussed more than any other by the British Educational Mis- 
sion while it was in the United States was the interchange of 
students, or more specifically the sending of American stu- 
dents to British institutions during the reconstruction period. 
This matter was not discussed to any great extent with spe- 
cific reference to engineering students but it is undoubtedly 
a live topic since we are appreciating more than ever the 
value of broad training in conection with engineering educa- 
tion. It would seem that some such plan as the following 
would tend to develop an excellent all-around man especially 
well acquainted with the general problems of engineering. 

Let a young man complete his four years of engineering 
instruction in this country, spending a portion of that time in 
the industries thus becoming to a certain extent familiar with 
the applications of engineering principles to industries. Then 
devoting one or two years to work in one or more of the 
larger industrial concerns, then going to one of the English 
universities for further study in applied science, at the same 
time devoting a portion of his time to actual work in British 
industries. 

This matter is becoming pressing because England has de- 
veloped its industries to a much greater extent than America. 
In this country we still have enormous natural resources 
awaiting development and the work which is required of the 
engineer for this is quite different from that demanded of the 
engineer in an old-established country like England. On the 
other hand, this country, of course, tends more towards per- 
manent industries, thus becoming more like England and it 
is this work which the next generation will handle. It is, 
therefore, important that engineering students should, if 
possible, have an opportunity of studying from one to three 
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years in British institutions and becoming familiar with Eng- 
lish industrial plants. A man so trained would undoubtedly 
become a leader in the development of American industries. 


COLLEGE NOTES. 


Lafayette College——A memorial scholarship, growing out 
of the World War, has been established in the Department of 
Mechanical Engineering at Lafayette College. The scholar- 
ship is to be known as the ‘‘ William Ward Frick Memorial 
Scholarship,’’ in memory of the late Captain William Ward 
Frick, of the class of 1914, who was killed in France. The 
donor is William E. Frick, of Sewickley, Pa., Captain Frick’s 
father, and will yield an income of $250 a year. 


CONFERENCE ON TECHNICAL NOMENCLATURE 
IN NEW YORK, DECEMBER 2. 


An important meeting of the Committee on Technical 
Nomenclature of the Society for the Promotion of Engineer- 
ing Education and representatives from other national engi- 
neering societies was held in New York, December 2. The 
following were present: Professor John T. Faig, Chairman of 
Committee on Nomenclature, Society for the Promotion of En- 
gineering Education ; Dr. Charles Warren Hunt, Member, Com- 
mittee on Nomenclature, S. P. E. E. (seeretary, American So- 
ciety of Civil Engineers); Mr. L. G. French, Chairman of 
Committee on Nomenclature, American Society of Mechanical 
Engineers (editor, A. S. M. E.) ; Mr. George R. Metealf, edi- 
tor, American Institute of Electrical Engineers; Mr. J. M. 
Lloyd, Publication Department, Society of Automotive Engi- 
neers; Mr. D. E. Jones, managing editor, American Institute 
of Mining Engineers; Mr. Sanford A. Moss, Member Com- 
mittee on Nomenclature, S. P. E. E. and A. S. M. E. 

A preliminary discussion indicated that all present were 
agreed that the formation of a general committee for the 
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standardization of nomenclature, and particularly the stand- 
ardization of symbols for mathematical and scientific work, 
was desired. A formal organization was made by the election 
of Professor J. T. Faig as chairman and Dr. Sanford A. Moss 
as temporary secretary. 

A general discussion showed unanimous agreement on the 
proposition that the standardization of technical nomencla- 
ture is highly desirable and that this was an opportune time 
to take up the subject. There was a discussion of the status 
of those present and it was agreed that the Conference should 
consist of the original S. P. E. E. committee with the addition 
of delegates appointed by the other national societies. It 
was agreed that the Conference should be enlarged by the 
addition of delegates from all other national societies which 
might be interested. A tentative list of societies to be repre- 
sented was made up as follows, subject to additions by the 
chairman : 


Society for the Promotion of Engineering Education. 
American Society of Mechanical Engineers. 
American Institute of Electrical Engineers. 
American Institute of Mining Engineers. 

Society of Automotive Engineers. 

American Society of Refrigerating Engineers. 
Society of Heating and Ventilating Engineers. 
American Physical Society. 

Western Society of Engineers. 

Bureau of Standards. 

American Engineering Standards Committee. 
American Society for Testing Materials. 
American Chemical Society. 

American Society of Chemical Engineers. 
Society Naval Architects and Marine Engineers. 
American Society of Civil Engineers. 


The symbols adopted by the International Electrotechnical 
Commission were exhibited. It was pointed out that these 
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symbols are in universal use throughout the world by elec- 
trical engineers. It was agreed that this list should be ad- 
hered to by the present committee. The list of symbols for 
Mechanics and Hydraulics approved by the S. P. E. E. on 
June 28, 1918, was also discussed. It was agreed that this 
list be accepted as the starting point for the work of the Con- 
ference. This list may be changed later, if necessary, to re- 
ceive general acceptance by all or nearly all of the societies. 
It was agreed that the work of the committee should cover 
symbols for heat, including steam and gases, mechanics, in- 
eluding statics, dynamics, kinematics, strength of materials 
and hydraulies, geometrical optics, physical chemistry and re- 
lated branches. In each case the purely scientific, as well as 
the engineering side of the subject, should be covered. 

It was agreed that a letter should be sent to each of the 
societies in the above list, including additions to be made by 
the chairman, inviting each society to participate in the work 
of the Conference and officially to appoint a delegate to rep- 
resent it as soon as convenient. Each society is to be asked to 
send in a list or lists of symbols in common use in its own 
branch, prepared, either by a committee appointed expressly 
for that purpose, or by the delegate of the society to the Con- 
ference. Other interested persons are also to be asked to send 
lists of symbols. All of the lists are to be sent to the chair- 
man of the Conference before February 1, in order that they 
may be compiled and charted for presentation at a meeting of 
the Conference which is to be called as soon thereafter as is 
feasible. 

S. A. Moss, 
Temporary Secretary. 
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Every electrical engineering and manufacturing 
facility of this company has been applied “‘without stint 
or limit’’ to the vital business of winning the war 


**More Ships!’ and Electric Power shapes forests into hulls and masts 


America becomes a maritime nation overnight. Shipyards 
have sprung up like mushrooms. It is a race against time, 
with every day counting. The construction of wooden ships is 
largely a problem of lumber and labor. Electric power responds, 


Electric logging engines go into the forest's depths and bring tons of 
timber to railroad sidings and river. Electric log hoists and carriages, 
lumber stackers and conveyors, handle logs and lumber with less labor 
and in less time than required by oid methods, 


Big electric motors and controllers are dispatched to the lumber mills 
to operate band and head saws, slashers, trimmers, edgers and planers, 
making new records in lumber production. 


Lumber for shipsis not the whole story. Thecall for more cantonments 
and barracks, spruce for aeroplanes, workmen's houses and additional 
shipways comes at the same time. Powerful cranes and hoists, neces- 
sary in both steel and wooden ship construction, must also have electric 
power equipment, 


Look for this— 
the mark of leader- Many are the problems in control and motor application. Industrial 
ship in electrical de- engineers and managers place their needs before the General Electric 
velopment and Company, whose engineering and manufacturing facilities are broad 
manufacture enough and big enough to give the answer in record time, so that the 


great war program may not be interrupted. 


It is for America’s manufacturing and industrial efficiency that such 
an organization as the General Electric Company is maintained. It is 
to the interest of the country as a whole that industry avail itself of 
the opportunity to consult with the industrial engineers ot the General 
Electric Company; for many a perplexing production problem can be 
solved by the correct application of electric power—sometimes without 
adding to the present electrical equipment. ail 
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This immensely valuable catalogue sent free on request 


A DESCRIPTIVE LIST OF 


TECHNICAL BOOKS 


Prepared by a Committee of the 


SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 


This is a reprint of the list issued in 1905, with a supplement con- 
sisting of newer books recommended by Epwarp F, Srevens, Librarian 


of the Pratr InstiruTe Free Lisrary. 


The above list includes but a small portion of our extensive stock of 
technical and scientific books. We invite correspondence with this de- 
partment of our store, and also recommend our Monruty Butevin oF 
New Books, giving descriptions of all new books both general and tech- 


nical, which will be sent free to any address. 


A. C. McCLURG & CO. 
218-224 South Wabash Avenue CHICAGO 


THE NEW ERA PRINTING COMPANY 
LANCASTER, PA. 


is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 
Announcements, Reports, etc. 
All Kinds of Commercial Work 


Publishers will find our product ranking with the best 
‘in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


THe New Era Printing Company 
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The Bulletin of the Society for the 
Promotion of Engineering Education 


PUBLICATION COMMITTEE 
John F. Hayford, Milo S. Ketchum, F. L. Bishop 


The Bulletin is the official organ of the Society. It is published 
monthly from September to June. It contains not po the text of papers 
resented before the Society, but also college notes, short contributions 
— members, and matters of general interest to all persons connected 
directly or indirectly with technical education. 
The Society comprises about fifteen hundred teachers, engineers and 
other persons interested in technical education and a considerable number 
of educational institutions. 


Subscription Price 

The membership fee includes one subscription to the Bulletin. To 
non-members and libraries, the price of the Bulletin is $2.00 per year. 
Libraries may subscribe for the Bulletin and Proceedings for $4.00 per year. 

Communications regarding subscriptions, advertising and editorial 
matter should be addressed to The Bulletin of the Society for the Promo- 
tion of Engineering Education, 41 North Queen Street, Lancaster, Pa., or 
to the Editor, Dean F. L. Bishop, University of Pittsburgh, Pittsburgh, Pa. 
Remittances should be drawn to the order of Mr..W. O. WILEY, Treasurer, 
432 Fourth Avenue, New York. 


Standard For 29 Years 


It is one thing to take the lead; quite another thing to hold it 


CSvON 


Electrical Indicating Instruments 
were the first exponents of the Art of Electrical Measurements 
as it is known today. But of far greater importance is the fact 
that since the beginning substantially every advance in the Art 
has originated with this Company and found its first embodi- 
ment in this Company’s Instruments. 
Weston D.C. Miniature Precision Instruments 

are masterpieces of electrical and mechanical workmanship. They are accurate, dead- 
beat, extremely sensitive, effectively shielded and legible. 

The group includes Voltmeters, Ammeters, and Volt-Ammeters, both portable 
and switchboard, of various models and ranges, which offer a selection from over 300 
different combinations. Battery Testers are also included. 

WESTON ELECTRICAL INSTRUMENT COPIPANY 


3 Weston Avenue, Newark, N. J. 
New York _ Boston Chicago St. Louis San Francisco Seattle Montrea! 
Philadelphia Richmond Cincinnati Detroit Minneapolis Miami, Fla, Toronto 
Pittsburgh Buffalo Cleveland Denver New Orleans Winnipeg Vancouver 


And in principal cities throughout the world 
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All of W. S. Franklin’s books on Electrical Engineering 
and all of Franklin and MacNutt’s books (except Gen- 
eral Physics, McGraw-Hill Book Co.) have been taken 
over by, and all orders for these books should be ad- 
dressed to 


Franklin and Charles 


Publishers of Educational Books 
BETHLEHEM, PA. 


Of special interest to Teachers of Physics 
Mechanics and Heat. . . ._—~Price, $1.75 


Elements of Electricity and on Ph 
ysics by Franklin 
Magnetism “1.60 | MacNutt. 


Lightand Sound .... . « 1.60 


General Physics A one-volume Physics Text by Franklin Prices $2.75 
and MacNutt. Published by McGraw-Hill Book Co. 


A Calendar of Leading Experiments, Franklin & MacNutt Price, $2.50 


Professor H. S. Allen reviews this book in Nature for December 5, 1918, 
under the caption “Goods for Physics Teachers,” and he expresses the 
opinion “that most teachers will find the most stimulating part of the 
volume to be the humorous interludes, criticisms, and questions with which 
the book is filled from beginning to end.”’ 


Elementary Statics (Mechanics) 
Franklin & MacNutt,in papercovers . . . . . . Price, $0.50 


Simple Tables for Students of Physics and Chemistry 
Price per 100, $2.50 


A three-volame treatise 


Our Electrical Engineering Books may be of in- 
terest to physics teachers who give elective courses in 
Applied Electricity. 


Complete book list sent on request. 
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